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(57) ABSTRACT 

A computer generating a three-dimensional space and the 
images to be shown on a display: sets a first angle of view of 
the virtual camera; displays the image in accordance with the 
first angle of view; detects a position on the displayed image 
pointed to by the input device; calculates a straight line pass¬ 
ing through the detected position and the virtual camera in the 
three-dimensional space; identifies an object intersecting the 
straight line; automatically sets a second angle of view of the 
virtual camera to zoom in and display the identified object, 
and displays the identified object using the display device 
from the perspective of the second angle of view. 

16 Claims, 11 Drawing Sheets 
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STORAGE MEDIUM STORING GAME 
PROGRAM AND GAME APPARATUS 

CROSS-RELATED APPLICATION 

This application is a continuation of application Ser. No. 
11/288,376 filed Nov. 29,2005, now U.S. Pat. No. 8,120,574 
and claims priority to Japanese Patent ApplicationNos. 2005- 
067812 filed on Mar. 10, 2005 which applications are incor¬ 
porated in their entirety by reference herein. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a storage medium storing a 
game program and a game apparatus, and more particularly, 
to a game apparatus and a storage medium storing a game 
program in which display of an object appearing in a three- 
dimensional game space is changed based on an operation of 
an input device capable of pointing the object on a predeter¬ 
mined screen. 

2. Description of the Background Art 

Conventionally, various games have been developed in 

which an object displayed on a game screen can be zoomed in. 
In such games, for example, an object is selected from a 
plurality of objects displayed on the game screen by a player 
and is then zoomed in. Specifically, the watching point of a 
camera is set on the object, viewpoints of the camera are 
switched, and the selected object is zoomed in (see, for 
example, Japanese Patent Laid-Open Publication No. 2001- 
178963). 

According to the above-described conventional technique, 
however, a player uses a cross key or a button so as to select 
an object which the player wants to zoom in and display. 
Therefore, it is not possible to perform an intuitive operation 
which directly points an object. 

BRIEF DESCRIPTION OF THE INVENTION 

Therefore, in one embodiment the present invention pro¬ 
vides a storage medium storing a game program and a game 
apparatus in which an object is pointed in an intuitive manner, 
and the pointed object is zoomed in. 

A first aspect of an embodiment of the present invention is 
directed to a storage medium storing a game program execut¬ 
able on a computer of a game apparatus having a display 
device (a second LCD 12 in correspondence with an example 
described below) and an input device (15). The game program 
comprises a first camera setting step (e.g., step Sll in corre¬ 
spondence with the example; hereinafter referred to using 
only a step number), a first display step (S12), a position 
detecting step (S23), a straight line calculating step (S24), an 
object identifying step (S25), a second camera setting step 
(S14), and a second display step (S12). The display device 
displays a game image obtained by viewing a virtual three- 
dimensional game space from a virtual camera, in which an 
object appears. The input device is used so as to point a 
position on a screen of the display device. The first camera 
setting step sets a value of a parameter of the virtual camera. 
The first display step causes the display device to display the 
game image in accordance with the parameter set by the first 
camera setting step. The position detecting step detects a 
position on the screen pointed by an operation performed 
with respect to the input device when the game image is 
displayed by the first display step. The straight line calculat¬ 
ing step of calculating a straight line passing through a posi¬ 
tion corresponding to the position in the three-dimensional 
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game space detected by the position detecting step and a 
position of the virtual camera. The object identifying step 
identifies an object intersecting the straight line. The second 
camera setting step changes the value of the parameter of the 
5 virtual camera so as to zoom in and display the identified 
object. The second display step causes the display device to 
display the game image in accordance with the parameter 
changed by the second camera setting step. 

In a second aspect of an embodiment of the present inven- 
to tion based on the first aspect, the game program causes the 
computer to further execute an area setting step (Sll) of 
setting a predetermined area for each object. In the object 
identifying step, when the area intersects the straight line, the 
object is identified. 

15 In a third aspect of an embodiment of the present invention 

based on the second aspect, the area set by the area setting step 
is a sphere. 

In a fourth aspect of an embodiment of the present inven¬ 
tion based on the second aspect, in the second camera setting 
20 step, a watching point of the virtual camera is caused to 
coincide with a predetermined point of the identified object, 
and an angle of view of the virtual camera is set based on the 
area set for the identified obj ect, thereby changing the value of 
the parameter of the virtual camera. 

25 In a fifth aspect of an embodiment of the present invention 
based on the first aspect, the game program causes the com¬ 
puter to further execute a first condition determining step 
(S31) of determining whether or not a pointing duration 
exceeds a first predetermined value, the pointing duration 
30 being a time for which the pointing operation is continued, 
when an object is identified by the object identifying step. The 
second camera setting step changes the value of the parameter 
when it is determined in the first condition determining step 
that the pointing duration exceeds the first predetermined 
35 value. 

In a sixth aspect of an embodiment of the present invention 
based on the first aspect, the game program has a second 
condition determining step (S41) and a third camera setting 
step (S42). The second condition determining step deter- 
40 mines whether or not a pointing duration exceeds a second 
predetermined value, the pointing duration being a time for 
which the pointing operation is continued, when an object is 
identified by the object identifying step. The third camera 
setting step sets the value of the parameter of the virtual 
45 camera back to the value set by the first camera setting step, 
when it is determined in the second condition determining 
step that the pointing duration exceeds the second predeter¬ 
mined value. 

In a seventh aspect of an embodiment of the present inven- 
50 tion based on the sixth aspect, the game program has an 
operation type determining step (S27), a parameter changing 
step (S28), and a second predetermined value setting step 
(S29). The operation type determining step determines a type 
of an operation performed by a player based on contents of the 
55 operation when the game image is displayed by the second 
display step. The parameter changing step changes the value 
of the parameter of the object based on the determined type. 
The second predetermined value setting step sets the second 
predetermined value based on the value of the parameter 
60 changed by the parameter changing step. 

An eighth aspect of an embodiment of the present inven¬ 
tion is directed to a game apparatus having a display device 
(12), an input device (15), first camera setting means (Sll), 
first display means (S12), position detecting means (S23), 
65 straight line calculating means (S24), object identifying 
means (S25), second camera setting means (S14), and second 
display means (S12). The first camera setting means sets a 
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value of a parameter of the virtual camera. The first display 
means causes the display device to display the game image in 
accordance with the parameter set by the first camera setting 
step. The position detecting means detects a position on the 
screen pointed by an operation performed with respect to the 
input device when the game image is displayed by the first 
display step. The straight line calculating means calculates a 
straight line passing through a position corresponding to the 
position in the three-dimensional game space detected by the 
position detecting step and a position of the virtual camera. 
The object identifying means identifies an object intersecting 
the straight line. The second camera setting means changes 
the value of the parameter of the virtual camera so as to zoom 
in and display the identified object. The second display means 
causes the display device to display the game image in accor¬ 
dance with the parameter changed by the second camera 
setting step. 

According to the first aspect, when a player performs an 
operation for pointing an object, the object is zoomed in and 
displayed. Therefore, the player can more easily recognize a 
target operated object, and in addition, the player can more 
easily operate the object. 

According to the second and third aspects, objects are 
identified using predetermined areas set for respective 
objects, thereby making it possible to reduce the load of a 
process of identifying the objects. 

According to the fourth aspect, an area is set for each 
object, and an angle of view of a camera is controlled based on 
the area for an object when the obj ect is zoomed in. Therefore, 
an object can be more easily zoomed in than when the size of 
the object and the angle of view of the camera are calculated 
every time a zoom-in process is performed. In addition, the 
angle of view of the camera can be easily set so that each 
object is zoomed in. 

According to the fifth aspect, a camera control is performed 
so that, after the duration of a pointing operation becomes 
larger than or equal to a predetermined time, an object is 
zoomed in. Therefore, it is possible to prevent the camera 
control from being performed based on an object erroneously 
selected by an erroneous operation which is not intended by a 
player. In addition, the camera control is performed only after 
an object pointing operation of a player continues for a pre¬ 
determined time or more. Therefore, viewpoints are not fre¬ 
quently switched, whereby game performance can be 
improved. 

According to the sixth aspect, after a camera is controlled 
to zoom in object, and then the duration of an operation by a 
player becomes larger than or equal to a predetermined time, 
the camera control can be brought back to an original state. 

According to the seventh aspect, a time until a camera 
control which zooms in an object is brought back to an origi¬ 
nal state is set based on a parameter of the object, thereby 
making it possible to set a time until a camera control is 
brought back to an original state for each object. In addition, 
since the parameter value is changed depending on the type of 
an operation performed by a player, the time until the camera 
control is brought back to the original state can be changed 
depending on the contents of the operation. 

According to the eighth aspect, an effect similar to that of 
the first aspect can be obtained. 

These and other aspects of the present invention will 
become more apparent from the following detailed descrip¬ 
tion of the present invention when taken in conjunction with 
the accompanying drawings. The aspects listed above are 
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exemplary. One or more of the listed aspects may be incor¬ 
porated into embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

FIG. 1 is a diagram illustrating an external appearance of a 
game apparatus according to an embodiment of the present 
invention; 

FIG. 2 is a diagram illustrating an internal structure of a 
10 game apparatus 10 of FIG. 1; 

FIG. 3 is a diagram illustrating an exemplary game screen 
displayed based on a game program performed by the game 
apparatus 10 of FIG. 1; 

FIG. 4 is a diagram illustrating an exemplary game screen 
15 displayed based on a game program performed by the game 
apparatus 10 of FIG. 1; 

FIG. 5 is a flowchart illustrating a whole game image 
generating process performed by the game apparatus 10; 

FIG. 6 is a diagram illustrating a relationship between a 
20 camera after initial setting and a three-dimensional space in 
step S12 of FIG. 5; 

FIG. 7 is a flowchart illustrating a subroutine indicating a 
detailed operation of step S14 of FIG. 5; 

FIG. 8 is a diagram illustrating a relationship between a 
25 virtual camera, input coordinate values, and a determination 
line; 

FIG. 9 is a flowchart illustrating a subroutine indicating a 
detailed operation of step S15 of FIG. 5; 

FIG. 10 is a diagram illustrating a change in an angle of 
30 view of a virtual camera in step S34 of FIG. 9; and 

FIG. 11 is a diagram illustrating a subroutine indicating a 
detailed operation of step S16 of FIG. 5. 

DETAILED DESCRIPTION OF THE INVENTION 

35 

Hereinafter, embodiments of the present invention will be 
described with reference to the accompanying drawings. 
Note that the present invention is not limited to these embodi¬ 
ments. 

40 FIG. 1 is a diagram illustrating an external appearance of a 
game apparatus according to an embodiment of the present 
invention. In FIG. 1, the game apparatus is composed of a first 
LCD (Liquid Crystal Display device) 11 and a second LCD 
12. A housing 13 is composed of an upper housing 13a and a 
45 lower housing 136. The first LCD 11 is housed in the upper 
housing 13a, while the second LCD 12 is housed in the lower 
housing 136. The first LCD 11 and the second LCD 12 each 
have a resolution of 256 dots.times.192 dots. Although an 
LCD is used as a display device in the embodiment, any other 
50 display devices, such as a display device employing EL (Elec¬ 
tro Luminescence) and the like, can be used. Also, the display 
device can have any resolution. 

Sound holes 18a and 186 through which sound is emitted 
from a pair of loudspeakers (30a and 306 in FIG. 2) described 
55 below to the outside are formed on the upper housing 13a. 

On the lower housing 136, a cross switch 14a, a start switch 
146, a select switch 14c, an A-button 14 d, a B-button 14e, an 
X-button 146 a Y-button 14g, an L-button 14L, and an R-but- 
ton 14R are provided as input devices. As an additional input 
60 device, a touch panel 15 is attached onto a screen of the 
second LCD 12. In addition, the lower housing 136 is pro¬ 
vided with a power switch 19, and slots into which a memory 
card 17 and a stick 16 are inserted. 

The touch panel 15 may be of any type including, for 
65 example, a resistance film type, an optical (infrared) type, and 
an electrostatic capacitance coupling type, and the like. The 
touch panel 15 has a function of outputting coordinate data 
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corresponding to a touch position when the stick 16 touches a 
surface of the touch panel 15. Although it is hereinafter 
assumed that a player operates the touch panel 15 using the 
stick 16, a pen (stylus pen) or a finger can be used instead of 
the stick 16 so as to operate the touch panel 15. In the embodi¬ 
ment, the touch panel 15 has the resolution (detection preci¬ 
sion) as that of the second LCD 12, i.e., 256 dots.times.192 
dots. Note that the touch panel 15 and the second LCD 12 do 
not have to have the same resolution. 

The memory card 17 is a recording medium which stores a 
game program, and is detachably inserted into the slot pro¬ 
vided in the lower housing 136. 

Next, an internal structure of the game apparatus 10 will be 
described with reference to FIG. 2. 

In FIG. 2, a CPU core 21 is provided on an electronic circuit 
board 20 which is housed in the housing 13. A connector 23, 
an input/output interface circuit (denoted as I/F circuit in FIG. 
2) 25, a first GPU (Graphics Processing Unit) 26, a second 
GPU 27, a RAM 24, and an LCD controller 31 are connected 
via a bus 22 to the CPU core 21. The memory card 17 is 
detachably connected to the connector 23. The memory card 
17 comprises a ROM 17 a which stores a game program and a 
RAM 176 which stores rewritable backup data. The game 
program stored in the ROM 17a of the memory card 17 is 
loaded into the RAM 24, and the game program loaded in the 
RAM 24 is executed by the CPU core 21. In addition to the 
game program, the RAM 24 stores temporary data obtained 
by the CPU core 21 executing the game program, and data for 
generating a game image. The touch panel 15, the right loud¬ 
speaker 30a, and the left loudspeaker 306, and an operation 
switch section 14 composed of the cross switch 14a, the 
A-button 14 d, and the like of FIG. 1, are connected to the I/F 
circuit 25. The right loudspeaker 30a and the left loudspeaker 
306 are provided inside under the sound holes 18a and 186, 
respectively. 

A first VRAM (Video RAM) 28 is connected to the first 
GPU 26, and the second VRAM 29 is connected to the second 
GPU 27. The first GPU 26 generates a first game image based 
on data for generating a game image, the data being stored in 
the RAM 24, and draws the image into the first VRAM 28, in 
accordance with a command from the CPU core 21. Similarly, 
the second GPU 27 generates a second game image and draws 
the image into the second VRAM 29 in accordance with a 
command from the CPU core 21. The first VRAM 28 and the 
second VRAM 29 are connected to the LCD controller 31. 

The LCD controller 31 includes a register 32. The register 
3 2 stores a value of 0 or 1 in accordance with a command from 
the CPU core 21. When the value of the register 32 is 0, the 
LCD controller 31 outputs the first game image drawn in the 
first VRAM 28 to the first LCD 11, and outputs the second 
game image drawn in the second VRAM 29 to the second 
LCD 12. When the value of the register 32 is 1, the LCD 
controller 31 outputs the first game image drawn in the first 
VRAM 28 to the second LCD 12, and outputs the second 
game image drawn in the second VRAM 29 to the first LCD 
11 . 

Note that the above-described structure of the game appa¬ 
ratus 10 is provided only for illustrative purposes, and the 
present invention can also be applied to any computer system 
which has at least one display device on a screen of which a 
touch panel is provided. Further, the game program of the 
present invention is not only supplied to a computer system 
via an external storage medium, such as the memory card 17 
or the like, but also may be supplied to the computer system 
via a wired or wireless communication line. Alternatively, the 
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game program of the present invention may be previously 
stored in a non-volatile storage device in the computer sys¬ 
tem. 

Next, an outline of a game assumed in the embodiment of 
5 the present invention will be described with respect to FIGS. 
3 and 4. FIG. 3 illustrates an exemplary game screen assumed 
in the embodiment of the present invention. In FIG. 3, the 
second LCD 12 displays objects (dogs as virtual pets) 51 and 
52. This game is such that a player enjoys watching various 
to reactions of an object in response to the player’s touch on the 
object displayed on the screen using a stick or the like. In this 
game, when the object 51 or 52 is touched by the player using 
the stick 16 or the like, the object touched by the player is 
zoomed in as illustrated in FIG. 4. The player performs an 
15 operation, such as “stroke”, “pat”, or the like, with respect to 
the zoomed-in object using the stick 16 or the like, so as to 
enjoy a reaction of the object. 

Next, a game image generating process performed by the 
game apparatus 10 will be described with reference to FIGS. 
20 5 to 11. Note that FIG. 5 is a flowchart illustrating the whole 
game image generating process performed by the game appa¬ 
ratus 10. FIG. 7 illustrates a subroutine indicating a detailed 
operating process of FIG. 5. FIG. 9 is a subroutine illustrating 
a detailed operation of an object zoom process of FIG. 5. FIG. 
25 11 illustrates a subroutine indicating a detailed operation of a 
zoom reset process of FIG. 5. 

After the game apparatus 10 is powered ON, the CPU core 
21 of the game apparatus 10 executes a boot program stored 
in a boot ROM (not shown), and initializes each unit, such as 
30 the RAM 24 and the like. Thereafter, a game program and 
various data stored in the memory card 17 are transferred via 
the connector 23 to the RAM 24, and execution of the game 
program is started. 

In FIG. 5, the game is initialized (step Sll). The initial 
35 setting process of step SI 1 will be specifically described. The 
CPU core 21 arranges images of an object, a background, and 
the like, which are to be displayed, in a three-dimensional 
space as appropriate. Next, a radius value is set with respect to 
each object to be displayed on a screen. The radius value is 
40 used so as to determine an angle of view of a virtual camera 
set in the three-dimensional game space in, for example, an 
object zoom process described below. Further, a strike deter¬ 
mination range is set for each object. The strike determination 
range is set in the shape of a sphere in the three-dimensional 
45 space, and is used so as to, for example, determine an object 
to be zoomed in (the strike determination range is hereinafter 
referred to as a determination sphere). In addition, a first set 
value which is used as a threshold in, for example, the object 
zoom process described below, is set. The first set value is a 
50 threshold for determining whether or not a player has contin¬ 
ued to touch the touch panel 15 for a predetermined time or 
more. For example, when the first set value is set to be “3 
seconds”, the object is not zoomed unless the user has con¬ 
tinued to touch the object for 3 seconds or more (details 
55 thereof are described below). Next, parameters of the virtual 
camera are set to be initial values. The parameters include a 
position of the virtual camera, an angle of view, and a watch¬ 
ing point. These initial values are set so that all objects to be 
displayed on the screen are accommodated in the screen. 

60 After the above-described initial setting process is ended, 
the CPU core 21 displays an image viewed from the virtual 
camera on the second LCD 12 (step S12). Specifically, a 
modeling coordinate system which provides coordinate data 
of polygons constituting each object is transformed into a 
65 viewpoint coordinate system in which the virtual camera is 
placed at its origin. Thereafter, an effect of perspective or the 
like, a portion occluded by a front object, and the like are 
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calculated, and projection transformation is performed. 
Finally, the resultant data is transformed into a screen coor¬ 
dinate system which fits a screen to be displayed, and there¬ 
after, the transformed data is displayed on the second LCD 
12. 5 

FIG. 6 is a diagram illustrating a relationship between the 
camera after the initial setting in step Sll and the three- 
dimensional space. When an image is drawn in the initially set 
three-dimensional space by the process of step S12, the 
objects 51 and 52 are displayed and accommodated within the to 
screen as illustrated in FIG. 3. After the end of step SI 2, the 
CPU core 21 causes the process to go to the next step S13. 

FIG. 7 is a flowchart illustrating details of the operation 
process of step S13. In FIG. 7, initially, the CPU core 21 
determines whether or not an input operation (hereinafter 15 
referred to as a touch operation) has been performed on the 
touch panel 15 (step S21). When it is determined that a touch 
operation has not been perfomied (NO in step S21), the 
operating process is ended. On the other hand, when a touch 
operation has been performed (YES in step S21), the process 20 
goes to the next step S22. In step S22, it is determined whether 
or not a zoom-in flag which indicates whether or not an object 
is currently zoomed in is ON. When it is determined in step 
S22 that the zoom-in flag is ON (YES in step S22), the process 
goes to step S27 described below. On the other hand, when the 25 
zoom-in flag is OFF (NO in step S22), the process goes to the 
next step S23. In step S23, coordinate values (X, Y) input on 
the touch panel 15 are detected. 

Next, the CPU core 21 calculates a straight line (hereinafter 
referred to as a determination line) which passes through the 30 
position of the virtual camera and coordinates in the three- 
dimensional space (hereinafter referred to as user pointed 
coordinates) corresponding to the coordinate values input on 
the touch panel 15 (step S24). Hereinafter, the process of step 
S24 will be specifically described. Note that, in the three- 35 
dimensional space, the Z axis of a world coordinate system is 
perpendicular to a projection plane, the X axis corresponds to 
a horizontal direction of the projection plane, and the Y axis 
corresponds to a vertical direction of the projection plane. The 
description will be continued, assuming that the three-dimen- 40 
sional space in the embodiment of the present invention has 
such a coordinate system. 

Initially, coordinate values (x, y) are transformed into user 
pointed coordinates (X, Y, Z) on the touch panel 15 by: 
X=camX+(dXY.times.x); Y=camY+(dXY.times.y); and 45 
Z=camZ+dZ where camX, camY, and camZ indicate the 
coordinates of the virtual camera in the three-dimensional 
space, dXY indicates a variable for transforming the input 
coordinate values on the touch panel 15 into coordinate val¬ 
ues in the three-dimensional space, and dZ indicates a dis- 50 
tance from the virtual camera to the projection plane. Note 
that the variable dXY is calculated based on dZ and the 
tangent (tan) of an angle of view .theta, of the virtual camera 
by: dXY=dZ.times.tan .theta. 

After the user pointed coordinates can be calculated, a 55 
determination line which passes through the position of the 
virtual camera and the user pointed coordinates is calculated. 

Next, the CPU core 21 performs a process of identifying an 
object pointed by a player (step S25). Specifically, it is deter¬ 
mined whether or not the determination line intersects the 60 
strike determination sphere of any one of objects in the three- 
dimensional space. When it is determined that the determi¬ 
nation line intersects no strike determination sphere (NO in 
step S25), it is determined that no object is pointed and the 
operating process is ended. On the other hand, when the 65 
determination line intersects any one of the strike determina¬ 
tion spheres (YES in step S25), it is determined that the player 
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points an object which has the intersecting strike determina¬ 
tion sphere. In this case, measurement (counting) of a time for 
which the player continues to touch the touch panel 15, i.e., a 
time for which the player continues to point the object (here¬ 
inafter referred to as a duration) is started (step S26). For 
example, in the case of FIG. 8, the determination line strikes 
the strike determination sphere (a head portion of a dog char¬ 
acter) of the object 51. Therefore, it is determined that the 
player points the object 51, and measurement (counting) of a 
time for which the player continues to touch the touch panel 
15 is started. 

Next, an operation type is determined (step S27). The 
operation type is considered to include a “stroke” operation 
that, for example, the stick 16 is moved while touching the 
touch panel 15, and a “pat” operation that the stick 16 is 
alternately made in touch with and removed from the touch 
panel 15 quickly. The operation type is determined, for 
example, as follows. Initially, an input history of the stick 16 
is recorded after zooming in. Next, changes in the touch state 
and the input coordinate values of the stick 16 are detected 
from the input history. When the input coordinate values vary 
within a predetermined range while the stick 16 continues to 
touch the touch panel 15, it is determined that the operation 
type is “stroke”. The predetermined range is, for example, a 
range obtained by transforming the coordinates of the strike 
determination sphere of an object pointed by a player into 
two-dimensional coordinates on the touch panel 15. When a 
touched state and a non-touch state are alternately repeated 
and the input coordinate values fall within the predetermined 
range, it is determined that the operation type is “pat”. With 
the above-described method, it is determined what action a 
player takes with respect to an object which is a virtual pet 
(dog). 

Next, the CPU core 21 changes a parameter which is set for 
a specific object, based on the operation type determined in 
step S27 (step S28). In the embodiment of the present inven¬ 
tion, a parameter called “tameness” is set to an object which 
is a virtual pet (dog). In step S28, the value of “tameness” is 
increased when the above-described operation type is 
“stroke”, while the value of “tameness” is decreased when the 
operation type is “pat”. 

Next, a second set value is set based on the above-described 
parameter (step S29). The second set value is used so as to 
indicate timing of resetting zooming-in of a zoom process 
described below. For example, when the “tameness” is less 
than a predetermined value (less tame), the second set value is 
set to be 5 seconds. When the “tameness” is larger than or 
equal to the predetermined value (well tame), the second set 
value is set to be 10 seconds. After the second set value is set 
in step S29, the CPU core 21 ends the operating process, and 
causes the process to go to the object zoom process (step S14) 
of FIG. 5. 

FIG. 9 is a flowchart showing details of the object zoom 
process of step S14 of FIG. 5. In FIG. 9, initially, the CPU 
core 21 determines whether or not the duration exceeds the 
first set value (i.e., whether or not a player has continued to 
touch the touch panel 15 for a predetermined time or more) 
(step S31). When it is determined that the duration does not 
exceed the first set value (NO in step S31), the object zoom 
process is ended. 

On the other hand, when the duration exceeds the first set 
value (YES in step S31), the CPU core 21 determines whether 
or not the duration exceeds the second set value (step S32). 
When it is determined that the duration exceeds the second set 
value (YES in step S32), the object zoom process is ended. On 
the other hand, when the duration exceeds the second set 
value (YES in step S32), the process goes to the next step S33. 
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In step S33, the CPU core 21 sets a predetermined point 
(e.g., a center point) on an object (hereinafter referred to as a 
target object) contacting a determination line to be a watching 
point. Thereafter, the CPU core 21 causes the process to go to 
the next step S34. 5 

In step S34, the CPU core 21 changes the angle of view of 
the virtual camera based on a radius value set for the target 
object. In addition, the zoom-in flag is set ON. A specific 
example will be described with reference to FIG. 10. Initially, 
a center of the target object 51 is set to be a watching point, to 
Thereafter, an angle of view which allows a diameter of a 
sphere having the radius set for the object 51 with a center 
point thereof being the watching point, to be equal to a ver¬ 
tical size of the screen (i.e., an angle of view with which the 
object 51 is zoomed in and displayed) is set in the virtual 15 
camera. When the process (screen drawing process) of step 
S12 is performed after step S34, a screen on which the object 
is zoomed in is displayed as illustrated in FIG. 4. 

After the end of step S34, the CPU core 21 ends the object 
zoom process, and causes the process to go to the zoom reset 20 
process (step S15) of FIG. 5. In the zoom reset process of step 
S15, even when a player performs any operation during 
zooming in, zoom-in display (see FIG. 4) is brought back to 
original display (see FIG. 3) if a time set in the second set 
value has passed. Also when a player does not perform any 25 
operation for a predetermined time or more after zooming in, 
zoom-in display is similarly brought back to original display. 

FIG. 11 is a flowchart illustrating details of the zoom reset 
process of step S15. In FIG. 11, initially, the CPU core 21 
determines whether or not the duration exceeds the above- 30 
described second set value (step S41). When it is determined 
that the duration exceeds the second set value (YES in step 
S41), the virtual camera is initialized. In addition, the mea¬ 
surement (counting) of the duration started in step S26 is 
stopped (step S42). This corresponds to, for example, a situ- 35 
ation that, when the second set value is set to be 10 seconds, 
an object continues to be stroked for 10 seconds or more while 
the object is zoomed in. On the other hand, when the duration 
does not exceed the second set value (NO in step S41), the 
process goes to step S43. 40 

In step S43, it is determined whether or not a touch opera¬ 
tion has been performed with respect to an object within a 
predetermined time. Specifically, after an obj ect is zoomed in, 
it is determined whether or not any touch operation has been 
performed with respect to the object within the second set 45 
value (e.g., 10 seconds). When it is determined that a touch 
operation has been performed within the predetermined time 
(YES in step S43), a player is currently performing any touch 
operation with respect to the object, and therefore, the setting 
of the camera is maintained (zoom-in display is maintained) 50 
and the zoom reset process is ended. On the other hand, when 
a touch operation has not been performed within the prede¬ 
termined time (NO in step S43), the CPU core 21 causes the 
process to go to step S42. Specifically, after the object (dog) 
is zoomed in, when the object is left without a touch opera- 55 
tion, the setting of the camera is reset to be initial values and 
the zoom-in process is reset after a predetermined time (e.g., 

5 seconds) is elapsed. Thus, the zoom reset process is ended. 

Referring back to FIG. 5, after the end of the zoom reset 
process in step S15, it is determined whether or not a prede- 60 
termined game termination condition is satisfied (step S16). 
When the predetermined game termination condition is not 
satisfied (NO in step S16), the process returns to step S12, and 
the operations of steps SI 2 to S16 are repeatedly performed 
until the predetermined game termination condition is satis- 65 
fied. On the other hand, when the predetermined game termi¬ 
nation condition is satisfied (YES in step S16), a predeter- 
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mined game over process (e.g., a process of selecting whether 
or not to continue the game, etc.) is performed and the game 
is ended. Thus, the game image generating process of the 
embodiment of the present invention is ended. 

As described above, according to the game program of an 
embodiment of the present invention, by a player touching an 
object displayed on a screen via a touch panel, the touched 
object can be zoomed in and displayed. Therefore, an object 
can be more easily operated. 

In addition, it is determined whether or not an object is 
touched, depending on whether or not the determination line 
in the three-dimensional space intersects the strike determi¬ 
nation sphere. Here, it may be determined whether or not a 
player points an object, on a two-dimensional coordinate 
system. In this method, initially, each object in the three- 
dimensional space is transformed into two-dimensional coor¬ 
dinates. Thereafter, it is determined whether or not coordi¬ 
nates input by the player fall within a strike determination 
range set for each object. Therefore, if the number of objects 
is laige, the processing amount of transformation into two- 
dimensional coordinates is large. In addition, the transforma¬ 
tion from three-dimensional coordinates into two-dimen¬ 
sional coordinates requires a large amount of computation, 
i.e., the load of the transformation process itself is high. By 
contrast, according to the embodiment of the present inven¬ 
tion, coordinates input by a player on a touch panel only need 
to be transformed into coordinates in a three-dimensional 
space, and thereafter, it is only determined whether or not a 
straight line intersects a sphere. Therefore, the process load 
can be reduced as compared to the above-described process of 
determination on the two-dimensional coordinate system. In 
addition, since a zoom-in control is performed based on a 
radius value set for each object, an object can be zoomed in by 
a process which is simpler than when the size of an object is 
calculated and the angle of view of a camera is calculated 
every time the object is zoomed in. 

In addition, a time for which a player touches the touch 
panel is measured so as to regulate the timing of zooming in 
an object. Thereby, it is possible to prevent an unnecessary 
zoom process due to an erroneous operation by a player, e.g., 
it is possible to prevent an object from being zoomed in by 
accidental and brief touch. Specifically, when an operation is 
performed using a touch panel, since the entire display screen 
generally receives the operation, an erroneous operation of a 
player, an erroneous detection of touch panel coordinates, or 
the like is more likely to occur than in ordinary button opera¬ 
tions. Therefore, when the above-described camera moving 
technique of Japanese Patent Laid-Open Publication No. 
2001-178963 is employed in, for example, a game in which 
an operation is performed using a touch panel, an object 
which is not intended by a player may be selected due to an 
erroneous operation, an erroneous detection, or the like, and 
be zoomed in. As a result, viewpoints are frequently switched, 
resulting in considerably poor game performance. Therefore, 
in an embodiment of the present invention, a time for which a 
player touches the touch panel is measured so as to regulate 
the timing of zooming in an object. 

In addition, if the duration of an operation becomes longer 
than or equal to a predetermined time after an object is 
zoomed in and displayed, a camera control can be brought 
back to an original state. Since the predetermined time is set 
based on a parameter for each object, a time until a camera 
control is brought back to an original state can be set for each 
obj ect. Since the value of the parameter is changed depending 
on a pointed state of an object, the time until a camera control 
is brought back to an original state can be changed depending 
on the contents of a control by the player. 
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Although the parameters of the virtual camera in the above- 
described embodiment of the present invention include the 
position, the angle of view, and the watching point of the 
virtual camera, the present invention is not limited to these. 
Any parameter whose value can be changed to perform zoom- 
in display may be used. 

Although a touch panel is employed in the above-described 
embodiment of the present invention, an object may be 
pointed by a player using a mouse instead of a touch panel. 

While the invention has been described in detail, the fore¬ 
going description is in all aspects illustrative and not restric¬ 
tive. It is understood that numerous other modifications and 
variations can be devised without departing from the scope of 
the invention. 

While the invention has been described in connection with 
what is presently considered to be the most practical and 
preferred embodiment, it is to be understood that the inven¬ 
tion is not to be limited to the disclosed embodiment, but on 
the contrary, is intended to cover various modifications and 
equivalent arrangements included within the spirit and scope 
of the appended claims. 

What is claimed is: 

1. A non-transitory storage medium storing a program 
executable on a computer of an input processing apparatus 
having a display device which displays an image captured by 
a virtual camera viewing a three-dimensional virtual space, 
and an input device which points to a position on the dis¬ 
played image, the program causing the computer to execute: 

a first camera setting operation to set a first value of a 
parameter of the virtual camera; 

a first display operation to display a first image of the 
three-dimensional virtual space captured by the virtual 
camera, while the parameter is set to the first value; 

a position detecting operation to detect a position on the 
displayed first image pointed to by a user using the input 
device; 

a straight line calculating operation that calculates a 
straight line passing through a position in the three- 
dimensional space corresponding to the detected posi¬ 
tion and a position corresponding to the virtual camera 
in the three-dimensional space; 

an object identifying operation that identifies, as a target to 
be zoomed in on, a virtual object intersecting the straight 
line and appearing in the first image; 

a second camera setting operation that automatically 
changes the parameter from the first value to a second 
value to zoom in on the identified object; and 

while the parameter is set to the second value, capture a 
second image of the identified object with the virtual 
camera and display the captured second image. 

2. The non-transitory storage medium according to claim 

1 , wherein the program causes the computer to further 
execute: 

an area setting operation which sets a region in the three- 
dimensional virtual space aligned with each of a plural¬ 
ity of the virtual objects shown in the first image, 
wherein in the object identifying operation determines 
whether the virtual object intersects the straight line 
based on whether the straight line extends through the 
region for the object. 

3. The non-transitory storage medium according to claim 2 
wherein the region for each object is a sphere. 

4. The non-transitory storage medium according to claim 

2 , wherein, the second camera setting operation sets the sec¬ 
ond value to align a watching point of the virtual camera with 
a predetermined point on the identified object, and sets an 
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angle of view of the virtual camera based on the predeter¬ 
mined point of the identified object. 

5. The non-transitory storage medium of claim 1 wherein 
the parameter is at least one of a camera position, camera 

5 angle, an angle of view and a watching point for the virtual 
camera. 

6 . An input processing apparatus comprising: 

a display device that displays an image captured by a 
virtual camera viewing a three-dimensional space; 

10 an input device to be applied to a position on the displayed 
image; and 

a processor executing a program stored on a non-transitory 
storage media, the program including executable 

15 instructions causing the input processing apparatus to: 

set a first value of a parameter of the virtual camera; 

display an image capture by the virtual camera while 
parameter is set to the first value of the parameter; 

detect the position on the displayed image to which the 

20 input device is applied on the displayed image when the 
image; 

calculate a straight line passing through a position in the 
three-dimensional space corresponding to the detected 
position and a position of the virtual camera; 

25 identify a virtual object, as a target to be zoomed in on, that 

intersects the straight line; 

automatically change the first value to a second value of the 
parameter to cause the virtual camera to zoom in on the 
identified object; and 

30 a second display operation to cause the display device to 
display the image captured by the virtual camera while 
the parameter is set to the second value. 

7. The input processing apparatus of claim 6 wherein the 
parameter is at least one of a camera position, camera angle, 

35 an angle of view and a watching point for the virtual camera. 

8 . An input processing apparatus comprising: 

a display device that displays an image captured by a 
virtual camera viewing a three-dimensional space; 

an input device applied to a position on the displayed image 

40 presented by the display device; 

a first camera setting logic module that sets a first angle of 
view of the virtual camera; 

a first display step logic module that causes the display 
device to display a first image of the three dimensional 

45 space taken from the perspective of the first angle of 
view set by the first camera setting logic module; 

a position detecting logic module to detect the position of 
the input device on the first image when displayed by the 
first display logic module; 

50 a straight line calculating logic module that calculates a 
straight line passing through a position in the three- 
dimensional space corresponding to the position 
detected by the position detecting logic module and a 
position of the virtual camera in the three-dimensional 

55 space; 

an object identifying logic module that identifies a virtual 
object, as a target to be zoomed in on, intersecting the 
straight line and shown in the first image displayed by 
the first display logic unit; 

60 a second camera setting logic unit that automatically sets a 
second angle of view of the virtual camera to zoom in 
and capture a second image of the identified object, 
wherein the second angle of view is different than the 
first angle of view; and 

65 a second display logic unit that causes the display device to 
display the second image in accordance with the second 
angle of view. 
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9. A non-transitory storage medium storing a program 
executable on a computer generating images of a three-di¬ 
mensional space, wherein the images are generated from a 
point of view a virtual camera, the computer receives inputs 
from an input device which points to a position on a displayed 
image of the three-dimensional space, the computer executes 
the program to: 

set a first angle of view of the virtual camera; 

display a first image captured by the virtual camera set at 
the first angle of view in the three-dimensional space; 
detect a position on the displayed first image pointed to 
by the input device; 

calculate a straight line in the three dimensional space 
passing through a point in the three-dimensional 
space corresponding to the detected position and the 
virtual camera at the first angle of view; 
identify an object in the three-dimensional space inter¬ 
secting the straight line and shown in the displayed 
first image; 

automatically set a second angle of view of the virtual 
camera to direct the virtual camera to the identified 
object, wherein the second angle of view is different 
than the first angle of view, and 
capture with the virtual camera set at the second angle of 
view a second image including the identified object 
and display the second image. 

10. A method for displaying an image on a display device, 
wherein a computer generates an image to be displayed on the 
display device from a three-dimensional (3D) space, and the 
computer receives inputs from an input device pointing to a 
position on a screen of the display device, the method com¬ 
prising: 

setting a first angle of view of a virtual camera in the 3D 
space; 

displaying on the screen of the display device a first image 
of the 3D space taken by the virtual camera from the 
perspective of the first angle of view; 

detecting a position on the displayed first image pointed to 
by the input device applied to the screen; 

calculating a straight line in the 3D space passing through 
a position in the three-dimensional space corresponding 
to the detected position and a position of the virtual 
camera at the first angle of view; 

identifying a virtual object in the 3D space intersecting the 
straight line and shown in the first image; 

automatically setting a second angle of view of the virtual 
camera to zoom-in-on the identified virtual object, 
wherein the second angle of view is different than the 
first angle of view, 

taking a second image of the identified virtual object by the 
virtual camera at the second angle of view; and 

displaying the second image on the screen of the display 
device. 

11. A system comprising: 

a display device displaying an image generated of a three- 
dimensional space from a perspective of a virtual camera 
in the space; 

an input device applied to a position on the displayed image 
selected by a user, and 

a computer generating the three-dimensional space and the 
virtual object, the computer executing a program stored 
on a non-transitory storage medium accessible to the 
computer, wherein execution of the program causes the 
system to perform: 

a first camera setting operation to set a first angle of view 
of the virtual camera; 
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a first display operation to cause the display device to 
display an image taken from the first angle of view by 
the virtual camera; 

a position detecting operation to detect the position of 
5 the input device on the image displayed by the first 

display operation; 

a straight line calculating operation that calculates a 
straight line passing through a position in the three- 
dimensional space corresponding to the position 
detected by the position detecting operation and a 
position in the three-dimensional space of the virtual 
camera at the first angle of view; 
an object identifying operation that identifies an object 
15 in the three-dimensional space intersecting the 

straight line and shown in the image displayed by the 
first display operation; 

a second camera setting operation that automatically 
sets a second angle of view of the virtual camera to 
20 zoom in on the identified object, wherein the second 

angle of view is different than the first angle of view; 
and 

a second display operation to display an image of the 
object taken by the virtual camera from the second 
25 angle of view. 

12. The system as in claim 11 wherein the computer and the 
display device are housed together in a housing. 

13. A method for displaying an image on a display device, 
wherein the image is generated by a computer based on a 

30 three-dimensional (3D) space from a perspective of a virtual 
camera, and an input device that points to a position on a 
screen of the display device, the method comprising: 
a first camera setting operation to set a value of a parameter 
of the virtual camera 

35 a first display operation to display on the screen the image 
captured by the virtual camera while with the parameter 
is at the value set by the first camera setting step; 
a position detecting operation to detect a position on the 
screen pointed to by the input device when the image is 
40 displayed by the first display operation; 

a straight line calculating operation that calculates a 
straight line passing through a position in the three- 
dimensional space corresponding to the position on the 
screen detected by the position detecting operation and a 
45 position in the three-dimensional space of the virtual 
camera while the parameter is at the value set by the first 
camera setting operation; 

an object identifying operation that identifies, as a target to 
be zoomed in on, an object intersecting the straight line 
50 and shown in the image displayed by the first display 
operation; 

a second camera setting operation that automatically 
changes the value of the parameter of the virtual camera 
to zoom in on the identified object; and 
55 a second display operation to cause the display device to 
display an image captured by the virtual camera when 
the parameter is set to the changed value. 

14. A system comprising: 

a display device having a display displaying an image 
60 generated of a three-dimensional space taken by a vir¬ 
tual camera in the space; 

an input device adapted to be applied to a position on the 
displayed image to provide an input to the system, and 
a computer generating the three-dimensional space, the 
65 computer executing a program stored on a non-transi¬ 
tory storage medium accessible to the computer, 
wherein execution of the program causes the system to: 
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set a first value of a parameter of the virtual camera in the 
three-dimensional space; 

cause the display device to display a first image of the 
three-dimensional space captured by the virtual camera 
while the parameter is set to the first value; 
detect a position on the displayed first image indicated by 
an operation performed using the input device; 
calculate a straight line passing through a position in the 
three-dimensional space corresponding to the detected 
position and the virtual camera; 
identify a virtual object as a target to be zoomed in on, 
wherein the object intersects the straight line and is 
shown in the displayed first image; 
automatically change the first value of the parameter to a 
second value to cause the virtual camera to zoom in on 
the identified virtual object, and 
cause the display device to display a second image cap¬ 
tured by the virtual camera while the parameter is set to 
the second value. 

15. The system as in claim 14 wherein the computer and the 
display device are housed together in a common housing. 

16. A non-transitory storage medium storing a program 
executable on a computer generating images of a three-di¬ 
mensional space and an object in the space for a display 


16 

device, wherein the images are generated from a point of view 
a virtual camera, the computer receives inputs from an input 
device which points to a position on a displayed image, the 
program when executed by the computer causes the computer 
5 to: 

set a first angle of view of the virtual camera; 

display on the screen the image using the display device in 
accordance with the first angle of view; 

detect a position on the displayed image pointed to by the 

to input device; 

calculate a straight line passing through a position in the 
three-dimensional space corresponding to the detected 
position and a position of the virtual camera in the three- 
dimensional space; 

15 identify a virtual object in the three-dimensional space 

intersecting the straight line; 

automatically set a second angle of view of the virtual 
camera to zoom in on the identified object, wherein the 
second angle of view is different than the first angle of 
20 view, and 

display on the screen the identified object, wherein the 
display of the identified object is from the perspective of 
the second angle of view. 



